. Questions on frequency of smoking, age of initiation and other questions were included. Response rates of each of these four questionnaire surveys were higher than 90%. 1994-2002 (11.3%, 19.8%, and 23.6% in 1994, 1998, and 2002, respectively), but started to decline after (17.3% in 2006, P<0.05). Similar trends were observed among girls: 3. 6%, 8.5%, 14.6%, and 12.5% of girls reported smoking in cross-sectional surveys of 1994, 1998, 2002, and 2006, respectively. Boys living in rural areas were more frequent smokers than those living in urban areas in 1994-1998 (9.5% vs 13.9%, P<0.05). However, the surveys of 2002-2006 showed opposite changes (25.6% vs 22.1%, P<0.05 and 17.8% vs 16.9%, P>0.05 
PUBLIC HEALTH Trends of smoking prevalence among Lithuanian school-aged children in 1994-2006 Introduction
The World Health Organization in its report has stated that during the 20th century more than 100 million of people died due to tobacco smoking (1) . Annually, 650 000 cases of death could be attributed to smoking in the countries of the European Union (2) . International experts reported death due to smoking-induced diseases and their complication occurred in 4671 persons in Lithuania in the year 2000 (3) . It was established by epidemiological studies that smoking is a risk factor for six out of eight major causes of mortality globally (1) .
It was showed by the research that initiation of smoking usually takes place in adolescence (4, 5) . A higher risk of physical dependence of smoking in adults is considered by recent research as a result of early initiation of smoking (6) . Similar observation was also presented by tobacco companies. It was stated in their marketing policy documents that in case young people do not start to smoke in early years, chances to become a smoker later decrease significantly. This is why tobacco companies provide policy of targeting youth as the most susceptible group of potential customers (7) . Monitoring of frequency of tobacco smoking is important for researchers, because data on smoking among young people could be a good indicator of projecting the smoking prevalence and mortality risks among adult population in the future.
The causality of smoking is complex and could be related to individual, social environmental, cultural, and health policy factors. Some of the determinants of smoking could be easily controlled by legal and other preventive means (1) . Evidence-based research and successful experience of some countries allowed establishing the most effective methods of tobacco control policy. The main strategies of such policy are presented in the WHO Framework Convention on Tobacco Control, which was signed by Lithuania (8) . The health behavior monitoring surveys, such as HBSC, ESPAD, FinBalt Health Monitoring, which were started more than a decade ago, give a possibility to evaluate the effectiveness of preventive measures already started and to compare the indicators of smoking in Lithuanian population with other countries (9-11).
Our study was aimed to getting a deeper insight into time trends on smoking prevalence in Lithuanian school-aged children (11-, 13-, and 15-year-old) during the period of 1994-2006 in context of anti-smoking policies, which were implemented in Lithuania.
Material and methods

Samples and survey procedures
Our research was carried out in the framework of the HBSC study, which was initiated by the WHO (9). The comprehensive surveys of the national representative samples of 11-, 13-, and 15-year-old adolescents are conducted every four years in many European countries and the United States, Canada, and Israel as well. The last four surveys of 1993/1994, 1997/1998, 2001/2002, 2005/2006 school years were carried out also in Lithuania. The standardized crossnational research methodology, which was developed by the team of experts, was used. In each country, a cluster sampling design was applied, in which school classes were used as sampling units. Samples of students were drawn to be representative by age and gender. Recommended sample sizes were at least 1500 students per age group.
Quality of data collection was ensured, and the HBSC protocol was followed strictly. The investigation was conformed to the principles outlined in the Declaration of Helsinki and was approved by ethics committee.
In Lithuania, all surveys were completed in the spring semester (March-April). Specially trained personnel, teachers, and school nurses administered the questionnaires in school classrooms. The questionnaire was anonymous. Response rates were more than 90% during all four surveys. Upon the completion of the fieldwork, the data were prepared using standard documentation and submitted to the HBSC International Data Bank at the University of Bergen, Norway. The data were checked, cleaned, and returned to the countries for further statistical processing.
The presented here analysis is based on the total number of 21 
Questionnaire and variables
Questionnaire topics and items for the HBSC surveys were discussed and approved after by the international experts involved in the HBSC (12) (13) (14) . The national questionnaire was adopted after the translation of questionnaire from the standard English version into the national language and retranslation it to English. Two questions on smoking, which wording was retained in each survey, are described and discussed in this research article.
The first was, "Have you ever smoked tobacco (at least one cigarette, cigar, or pipe)?" Response categories were "Yes" or "No."
The second question measured frequency of current smoking, "How often do you smoke tobacco at present?" Response categories were as follows: "I do not smoke," "Every day," "At least once a week, but not every day," "Less than once a week." Based on the responses to this question, the respondents were divided into regular smokers (those who smoked daily or at least once per week) and occasional smokers (those who smoked less than once a week).
Trends of smoking prevalence among Lithuanian school-aged children in 1994-2006
Assessing the prevalence of smoking, the following independent factors were taken into consideration: year of the survey (1994, 1998, 2002, and 2006 ), gender, age (11-, 13-, and 15-year-old students), and place of residence (urban area, rural area).
Statistical analysis
Due to the cluster sampling design of our study, in which school classes were used as sampling units, statistical data analysis had to be performed considering data variation both at the level of individuals and at the level of school classes.
Data were analyzed using the statistical package SPSS (version 11.5). Z and c 2 tests evaluated statistical hypotheses on difference in the distribution of variables between the groups of respondents. Direct standardization procedure was applied for comparison of international data by taking into consideration the equal number of respondents aged 11, 13, and 15 years in the population surveyed.
Because of the cluster sampling that tends to produce higher standard errors compared to simple random sampling, we used MLwiN (version 2.0) software to fit two-level logit models, in which students (level 1) were nested within classes (level 2) (16). Throughout the binary logistic analysis, the coefficients of logistic regression and odds ratios (ORs) were calculated in order to assess the effect size of gender, age, and place of residence for the prevalence of smoking among school-aged children. The variation between individuals and sampling units was estimated as well.
All analyses were performed for boys and girls separately. The level of statistical significance was P<0.05.
Results
Experimentation with smoking
In all four surveys performed during 1994-2006, there was a dramatic increase in the number of students who reported having tried smoking between the ages of 11 and 15 years. Boys were more likely to smoke than girls (Table 1) .
In 1994-2002, the proportion of 11-year-old boys who reported ever having smoked increased from 31.3% to 42.0% (P<0.001), but in 2006, it decreased to 30.9% (P<0.001). As with boys, the proportion of such girls increased substantially from 5.9% to 24.9% in 1994-2002, but for the last survey, it decreased to 14.7%. Changes in smoking prevalence among 13-and 15-year olds were similar to those among 11-year olds. Diminishing gender differences were also apparent. For example, in 1994, 76.6% of boys and 40.7% of girls aged 15 years reported ever having smoked (the rate for boys was almost double that for girls), while in 2006, the relevant rates were 82.8% and 71.6% for boys and girls, respectively (the ratio of rates decreased to 1.16). Table 2 provides information how the prevalence of current smoking was changing in different demographical groups of school-aged children.
Current smoking
The data show a substantial increase in smoking prevalence with increasing age. Across all age groups, boys smoked more often than girls, but the difference between boys' and girls' smoking rates was diminishing during 12 years of the observation. The prevalence of smoking increased considerably in the period of 1994-2002. According to the data of surveys in 1994, 1998, and 2002, 11.3%, 19.8%, and 23.6% of boys and 3.6%, 8.5%, and 14.6% of girls, respectively, reported current smoking (a significant increase comparing subsequent surveys (P<0.001), both for boys and girls). Therefore, in 2006, lower rates of smoking were detected: among boys it decreased to 17.4% (P<0.001) and among girls to 12.4% (P=0.023).
The prevalence of smoking was analyzed in respect of place of residence too. Boys who reported living in rural area smoked more often than urban peers according to the data of surveys in 1994 and 1998, but the data of subsequent surveys in 2002 and 2006 demonstrated the contrary. Urban girls reported higher smoking rates than rural girls over all period of the study.
The risk of adolescents' smoking was assessed by the multivariate logistic regression model that included effect of all measured demographical variables (Table  3) . Moreover, the model was extended to handle data with a two-level hierarchical structure (individuals and classes). Such a model led up to estimation of the variation between individuals and sampling units. The findings showed that during the study period, the risk of smoking among girls increased about 2.5 times (OR increased from 0.25 to 0.62, i.e. to the risk of smoking among boys, equal to 1). Concerning effect size by age, it was observed an increase in smoking risk among 13-and 15-year-old adolescents (in comparison to 11-year olds, the risk increased at least twice over the study Comparison of trends between boys and girls; number of respondents is weighted by the year of survey and gender.
##
Comparison of trends between 11-, 13-, and 15-year olds; number of respondents is weighted by the year of survey and age.
###
Comparison of trends between students who live in urban and who live in rural area; number of respondents is weighted by the year of survey and place of residence. * p£0.05, ** p£0.01, *** p£0.001, Z test when comparing boys and girls or urban and rural students. b -coefficients of logistic regression (standard deviation); OR -odds ratios (95% confidence interval). period). The smoking risk for rural adolescents decreased and at the end of study period became significantly lower than for peers living in urban area. The variation of intercept between school classes (W) was also estimated. In our models fitted, this estimation reflects the intralevel correlation, which is the correlation between students in the same class. As the value of this estimation decreased over the study period from 0.70 to 0.41, it is likely that at the beginning of the study, smokers were "concentrated" into several classes, while at the end of the study period, smoking became a common phenomenon in many classes 13-year old 15-year old smoking, respectively. Fig. 1 shows trends of percentage of students who reported regular and occasional smoking over the study period, by age and gender. Regular smoking increased substantially across age groups. According to data of all surveys, among 11-year olds, only a few students reported regular smoking. However, a half of 13-year-old smokers and two-thirds of 15-year-old smokers were classified as regular smokers.
The recent (in 2006) decrease in smoking rate among boys resulted from a decrease in both regular and occasional smoking rates. In contrast, a decrease in smoking rate among girls is noticed due to decrease in occasional smoking rates in general (this picture is clearly seen among 15-year olds).
Cross-national comparison
Cross-national comparison of study results was one of important objectives for the HBSC surveys. The same method of smoking examination among young people was applied for all participating countries. Additionally, a method of direct standardization of data by age was used. The survey in 2005/2006 school year was carried out in 37 countries (34 European countries and the United States, Canada, and Israel). Fig. 2 shows the percentage of 11-15-year-old boys and girls who reported smoking by countries, which completed the HBSC survey. Ascending smoking prevalence ranks countries in the form of pyramid indicating percentage variation across countries.
Ranking of data demonstrated that Lithuanian boys were ranked the 32nd position out of 37 positions or sixth in a group of students from countries that reported the highest rates of smoking. Girls were ranked to the 21st position that might be considered as an average. Although the survey data in 2006 emerged a decreased prevalence of smoking among Lithuanian boys and girls, but their position in the rating scale should be assessed negatively. In 1994, girls from Lithuania smoked the least frequently among peers from 24 countries, and boys were ranked third within countries of the lowest prevalence of smoking. Therefore, during 12 years of the study, Lithuanian boys and girls leaved these positions and by each year of the survey fell down in the ranking scale (Table 4) .
Discussion
The results of smoking monitoring surveys, which are presented in our paper, have some practical implications. These data should encourage the implementation of preventive measures listed in the WHO Framework Convention on Tobacco Control (8) . Smoking is considered as one of preventable risky behaviors, and all preventive measures should be initiated in early stage of adolescence (1, 4) .
Our study has demonstrated a significant increase in smoking prevalence among school-aged children in the period of 1994-2002. However, such an increase was followed by the trend of decrease after 2002.
An introduction of effective tobacco marketing measures after tobacco industry was privatized in Lithuania and became a part of global tobacco market might be one of possible explanations why smoking prevalence was rising during the period of 1994-2002. Such aggressive advertisement of tobacco products in public places, through mass media, and by sponsoring public events persisted until the year 2000. It seems that some part of young female population, which was less prone to smoking, was targeted by these massive advertising companies and especially in Central and Eastern Europe. HBSC survey results show a threefold increase in smoking during 8 years of the observation during 1994-2002.
Issue of the ban on tobacco advertising was investigated at the Constitutional Court of Lithuania. Only after reject of the plaint on the ban, all tobacco advertising in mass media and public places was restricted. We could attribute this step as the turn point after which smoking prevalence in children and adults started to decrease (11) . These changes in smoking prevalence were compared with similar monitoring data in other HBSC countries. A special interest was focused on other Central and Eastern European countries, where tobacco market growth was similar. This comparison indicates similar trends, which took place in Latvia, Estonia, Czech Republic, and Slovakia during the period of 1994-2002 (9, 17).
The mentioned patterns were confirmed also by other international monitoring study -the ESPAD (10, 18). The latter study showed the following major changes of epidemiological indicators of smoking during 1995-2003: 1) percentage of respondents who ever smoked increased (65% in 1995; 77%, in 1999; and 80%, in 2003); 2) percentage of respondents who smoked 40 or more times during their life increased; 3) prevalence of adolescents who reported smoking during the last 30 days also increased.
The Lithuanian Health program projected the decrease in smoking prevalence among school-aged children by 10% by the year 2010 (19) . A positive trend of decline in smoking, which was observed in 2006, provided some more optimism to achieve the planned target. Additional tobacco preventive measures, such as full ban of smoking in public places, which was initiated from January 1, 2007, also increasing taxation for tobacco products, should facilitate the achievement of the goals set by the Health Program. Therefore, the collation of smoking trends and preventive measures on tobacco control gives us some evidence about effectiveness of smoking prevention measures among young people in Lithuania.
Despite advantages of our methodology of analysis we used, some limitations in such design should be mentioned. Some researchers noticed that possibilities of comparison of prevalence of risk-taking behaviors in different countries and cultures could be confined by different format of questions and answers or by different age of respondents (17, 20) . However, our analysis covered results from standardized data collection available in 24-35 HBSC countries.
This cross-sectional questionnaire survey as well as other similar studies carried out on smoking pre-sents an example of very sensitive and personal issues for investigation. This is why special attempts were made by researchers to provide warranty of anonymity and confidentiality. Majority of researchers have stated that in comparison with biochemical methods of validation of smoking prevalence, responses of school-aged children are quite reliable indicators, which describe real epidemiological situation on smoking (21, 22) . However, some studies proved that such survey method could show lower prevalence of smoking. (23) . A decreased prevalence could also be due to low response rate, because adolescents with risk-taking behaviors tend to be absent at school. Therefore, in our study, the response rate was quite high and approached 85-90%. This reason allows excluding such hypothesis.
The findings from our study indicate a decrease in the prevalence of smoking in school-aged children, which was observed during 2002-2004. It could be related to the implementation of tobacco control measures in Lithuania: total ban of advertisement (since the year 2000); increase of tobacco taxes (every year since 1998), ban of sale of reduced cigarette packages, ban of tobacco product imitations, introduction of youth smoking prevention programs, and warnings on tobacco products. Further monitoring of prevalence of smoking and preventive measures should be continued.
